'His works constitute his biography.' Thus wrote Samuel Smiles concluding his life of John Rennie. Rarely is one man's name permanently associated with a single great engineering feat. But this was most certainly the case with Sir William Hudson and the Snowy Mountains Scheme in Australia. For 18 years from its inception in August 1949 he was the heart, soul and inspiration of the works, driving himself and the scheme along and expecting, perhaps demanding, that everyone else associated with it did likewise.
E arly career
William (Bill) Hudson, the son of a doctor, was born in 1896 at Nelson in the South Island of New Zealand and was educated at Nelson College where he excelled in rugby, cricket, swimming and gymnastics. He was the youngest of seven sons of a doctor who expected all his sons to read medicine but Bill had set his heart on being a civil engineer. According to his own account, when he summoned up courage in his matriculation year to tell his father of this decision, his father went purple in the face, jumped up from his chair, walked round the study about three times, looked Bill straight in the eye and said: 'Bill, that is about all you are bloody well good for. ' He left New Zealand in July 1914 and read engineering at University College London where he completed the first two years of a course before enlisting in the 4th Yorkshire Regiment. He was wounded in the right thigh at Bullecourt after two and a half months. When he was considered fit again he was trained for service in the tanks in the London Regiment. By that time however the war was over. He returned to university and graduated with first class honours in 1920.
He then took a post-graduate course at Grenoble in hydro-electric engineer ing, the field he had chosen for his life's work, and despite difficulty in un scrambling his notes in the French language he successfully completed the course.
After a period of service with Sir W. G. Armstrong Whitworth & Co. Ltd, in England, he returned to New Zealand in 1922 and joined the Public Works Department. He was employed first on railway construction and later as assistant engineer in the Mangahao hydro-electric scheme, 113 km north of Wellington. From 1924 to 1927 he rejoined Armstrong Whitworth on the construction of the Arapuni Dam.
While there he met and married Annie Eileen Trotter, daughter of a South Canterbury farmer. Their first daughter Margaret was born at Arapuni.
Hudson left New Zealand in 1927 to work for the Public Works Depart ment of New South Wales and a year later transferred to the Metropolitan Water Sewerage and Drainage Board as supervising engineer of the construc tion of Nepean Dam, some 64 km south of Sydney. However, like many other large projects the depression caught up with it and the job was closed down with dramatic suddenness.
G a l l o w a y H y d r o -electric S c h em e
In 1931 he decided to try his luck in London, called on Sir Alexander Gibb & Partners and was immediately offered a job in Scotland as engineer-incharge of the supervision of construction of the Galloway power scheme. Gibb had been previously advising Armstrong Whitworth on certain aspects of the Arapuni Dam and one of their partners, John Ferguson, had been particularly impressed during a visit with the competence of Hudson on his section of the scheme. So it was fortunate for Gibb and Hudson that their paths crossed again, particularly as the Scottish scheme was immensely chal lenging. Although on a much smaller scale, it was very similar to the vast scheme which climaxed Hudson's career.
The Galloway hydro-electric project was in a remote and beautiful area in the southwest corner of Scotland. The waters to be harnessed were mainly those of the Dee and Ken in Kirkcudbright and of the Doon in Ayrshire. The complete installation was then the largest of its kind in Great Britain, far outstripping its forerunners of Rannoch, Tummel and Lochaber. Seven dams were built and the water was brought by tunnels and aqueducts to five power stations at Kendoon, Carsfad, Earlstoun, Glenlee and Tongland. Except for Glenlee which was served by a separate reservoir at Clatteringshaws, the other four power stations were in series (see plate 1). The total installed capa city was 103 250 kW, the output in a normal year being 182 million kWh and the cost of the scheme, completed in 1936, about £3 million
The impression Hudson made in his five years on the Galloway scheme is well expressed in the following extract from a note of one of his resident engineers:
'My memories of Bill Hudson go back to a pouring wet day at Glenlochar Bridge in Galloway in 1931. I, a young engineer of 22, was engaged with a chainman or two in the damp and unpleasant task of river gauging in the boiling flood waters. I looked up and there was our Chief Engineer, James Williamson, a white-haired Scot whose word was law, not warm and snug in Westminster as I had supposed, and beside him an odd figure, a thin face peering out from under a wide brimmed stetson and huddled in a huge waterproof. When it spoke it had a dry Antipodean accent. This was Bill Hudson, who was to be my boss for the next five years.
'He absorbed facts and figures like blotting paper. He was not an easy person to get on with, monosyllabic, almost taciturn, tho' a wintry smile would break through from time to time at some of my more outrageous sallies. But it did not take long for his fame and his influence to percolate and to spread. He was one of the most efficient and dedicated engineers under whom I have worked. His industry was fantastic and he expected the same from us, and got it. He was a magnificent teacher and leader and when things did go wrong, and inevitably they must on construction schemes, there were no recriminations; just a wry smile and hopes for no repeats. He dealt with contractors firmly and fairly, and like us they too learnt a lot from him.' The many facets of the Galloway scheme proved to be valuable experience not only for Hudson later on Snowy, but also for the Gibb team in developing the hydro-electric resources of Scotland after World War II and subsequently on schemes in various parts of the world. In addition to normal engineering, Hudson, as the firm's representative, was involved in a fascinating range of other problems. The acquisition of land, negotiation for way-leaves and like matters, with most of the landowners bitterly opposed to the scheme, called for tact and infinite patience. Then there were fishery problems, as both the Ken and the Dee were valuable salmon rivers. In conjunction with the autho rities and with the advice of the company's fishery expert, salmon ladders or passes were designed and constructed to allow the fish to ascend or descend the various dams and barrages. Of the whole capital cost nearly a quarter went to safeguard the rights and privileges of persons interested in the land and water, persons of course including the fish. Hudson paid great attention to these matters, as well as to the importance of keeping the staff and labour happy with football and boxing matches and other activities.
In the 44 years since its completion the Galloway scheme has been oper ated with the minimum of major maintenance on the works. The output has been 20% higher than estimated, averaging 220 million kWh per annum. Hudson could not resist, when he very occasionally came over to Great Britain during the Snowy period, visiting the scheme on two occasions. M e t r o p o l it a n W ater S ew erage a n d D r a in a g e B oard of S y d n e y Following the completion of the Galloway scheme, Hudson rejoined the Metropolitan Water Sewerage and Drainage Board of Sydney in 1937 as Resident Engineer in charge of construction of Woronora Dam. He had been at Woronora less than a year when the then Chief Engineer (Mr S. T. Farns worth) noted that the 'overall efficiency has vastly increased and there now exists a genuine esprit-de-corps among the whole staff and the employees . . . to my mind it has simply been a question of the men as a whole recognizing that the man in charge knew his job'.
In December 1937 Hudson was appointed Inspecting Engineer working from head office. His field of activity covered the major works in construction and in this position he continued his practice of very long working hours-a 'work-aholic' as one of his staff recalls. 'Deep down he had a great sense of loyalty and gratitude for anyone who worked for him. He had no time for "yes-men". He was considered ambitious and utterly ruthless and it was thought that he mischievously enjoyed the ruthless reputation. ' Hudson tried very hard to enlist in the Services in World War II. However, he was not accepted and found himself taking charge in mid-1943 as Chief Construction Engineer for the Board of the concrete work of the Captain Cook graving dock, the largest in the southern hemisphere, and desperately needed for the maintenance of capital ships.
Hudson completed the construction work with his usual drive and efficiency in 1945. This was much to the relief of Gibb who were responsible for the design in England in close liaison with the Admiralty. They had initially been somewhat concerned with the hesitant start of the work at the Garden Island site in Sydney harbour. As an indication of the close liaison on the work, one of Gibb's supervising engineers recalled that 'he used to hand out drawings through the back window of the office to Bill Hudson to get on with construction and then hand another issue to the Department of Works whereafter it would take some time to reach the Water Board's construction force. ' Now comes the most important period in Hudson's career when 15 months after succeeding M r S. T. Farnsworth as Engineer-in-chief of the Sydney Water Board he was put in charge of the Snowy Mountains Hydro-electric Scheme in July 1949. This scheme is located in the southeast corner of Australia midway between Sydney and Melbourne and close to the capital of the Commonwealth at Canberra. It embraced an area of over 5200 km2 of mountainous country containing the most reliable source of water for the driest continent in the world with an annual rainfall except on the coastal belt of 254 mm or less. Snow covered the mountains for five to six months of each year. The mountains were the source of three great rivers, the Murray and Murrumbidgee flowing westward and the Snowy River flowing generally southward across high rainfall coastal land to waste itself in the Tasman Sea.
Various proposals had been advanced in the last hundred years for the inland diversion of the Snowy River, schemes being put forward in the 1920s and 1930s but it was not until 1944 that the first dual-purpose scheme for both power and irrigation was submitted to the New South Wales Government. In 1946 the Commonwealth Government and the Governments of New South Wales and Victoria appointed a committee who reported first in November 1948. This report pointed out that not only could the total flow of the Snowy and the Eucumbene be made available for irrigation in the Murray and M ur rumbidgee valleys, but the fall of nearly 914 m of diverted waters as they travelled inland through tunnels and shafts could provide a power capacity ten times as large as that of any scheme previously contemplated. THE GALLOWAY HYDRO-ELECTRIC SCHEME.
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Action was taken to implement the committee's recommendations. The 'Scheme' would convert the Snowy Mountains into a huge power-house for two States and ultimately supply water equivalent to that required for over 400 000 hectares of new agricultural lands.
The Snowy Mountains Hydro-electric Power Act was passed by the Com monwealth Government in July 1949. The Snowy Mountains Authority, a statutory body constituted under the Act, came into being on 1 August 1949. Planning, detailed investigations, design and preliminary construction opera tions started immediately.
The Act provided that there should be only one Commissioner; that the role of two Associate Commissioners would be to advise and assist him ; and that he would embody and exercise the very extensive powers given to the Authority.
The Act was later supported by a comprehensive agreement between the Commonwealth, New South Wales and Victoria, covering the construction and operation of the Scheme, the distribution of power and water and other relevant matters.
The Snowy Scheme is not only the biggest electric power generation and water conservation project ever attempted in Australia, but also one of the largest engineering achievements of the world. Contained within a radius of 64 km is a complex of 16 large dams and many smaller ones, nearly 161 km of tunnels, seven power stations, over 129 km of high mountain aqueducts to catch the mountain streams which would otherwise miss reservoirs and tunnels, hundreds of kilometres of power transmission lines, a network of roads and several new townships (see plate 2).
The Scheme has an installed capacity of 3 740 000 kW with an annual out put of 5000 million kWh. It will also provide some 2.5 km3 of diverted and regulated water each year for irrigation.
H u d s o n 's a p p o in t m e n t as C o m m issio n e r
Hudson was not the first name on the short list for the position of Commis sioner of the Authority. In fact, he was seventh. The first gave the then respon sible Minister (Nelson Lemmon, Minister for Works and Housing) the im pression that he would 'concern himself with the Snowy Scheme largely by means of monthly board meetings rather than giving it his whole attention'. The qualifications of five other possibilities were studied and soon afterwards the Chairman of the Commonwealth Public Service Board handed the Minister an envelope which had been given to him at a cricket match by an acquaintance. It contained a note suggesting that the man for the job was Bill Hudson.
The note was from a senior member of the staff of the Metropolitan Water Sewerage and Drainage Board, Sydney. He had told Hudson that he had an appointment to see the Chairman and mentioned incidentally that the Com monwealth was 'looking for a man to run the Snowy Scheme'. Hudson re sponded at the time, more for something to say than because of any serious intent, 'Well, tell him I 'm interested*. From this came the job to which Hudson was to devote himself.
The Minister has described a subsequent interview:
'When Hudson walked into my office he was bent on one side and wore a rather crumpled coat. I couldn't measure him up at first sight, but we got talking. I said: "I don't think you look strong enough for the job." He said: "I have a sleeping appendicitis." I said: "You won't start the Snowy job until you get it out." 'The more I talked with him the more impressed I became. I took him to "Chif" (Hon. J. B. Chifley, the then Prime Minister). Ben sat back sucking his pipe and said: "Well, Mr Hudson, tell me about yourself." Hudson looked embarrassed and said: "I don't like talking about myself." Ben said: "That's a pretty fair sort of answer." I told Hudson afterwards that the Prime Minister would back him in Cabinet. Hudson got his appendix out two days later.' Hudson, when asked by the Minister about starting salary (he was receiving £2475 p.a. from the Board), said he would like to start on £3000. The Minister said: 'We will give you £5000.' This made Hudson one of the highest paid government employees in Australia.
When Hudson took up his appointment in August 1949 at the age of 53, he accepted immense responsibilities. He shouldered the responsibility of con structing one of the largest hydro-electric and irrigation developments in the world. In fact, it was frequently referred to as the 'Eighth Wonder of the World'. Hudson approached it with the single-mindedness and tremendous capacity for work that characterized the whole of his engineering career. He dedicated himself to the Snowy Scheme. The general success of the Scheme is due in large measure to his untiring efforts.
O r g a n iz a t io n a n d r e c r u it m e n t
The setting up of such a large organization in such a short time was a master piece of administration. There were few people in Australia with experience in the type of works involved.
Hudson gathered, indeed attracted, a team of associates, engineers, all manner of other technical experts, and administrators, of many nationalities, which had little parallel elsewhere. He insisted on loyalty to the Scheme. He saw the need for the establishment of the strongest possible team spirit and went out of his way to meet regularly with workers at all levels, to listen to and where possible solve their problems and never to be backward in giving full recognition for achievement. Many of his staff were towering person alities themselves, but it was the team and its great spirit which, under his leadership, caused the Snowy Mountains Scheme to unfold. It was this team work which motivated the Commonwealth Government, after his retirement and the completion of the Scheme, to set up the Snowy Mountains Engineering Corporation to carry on other great engineering works.
One of Hudson's achievements was to weld the New Australians into the Australian scene. He did this by ensuring that they were treated as equals with their Australian counterparts and by personal efforts with specific ethnic groups.
As a result New Australians-many of whom were recruited to work on the Scheme in their native country (eventually from 29 nations)-were accepted as individuals, with never a thought as to their actual nationality.
Apart from recruitment of staff with specialized experience from overseas and the use of consultants, the Authority embarked on a training programme with the United States Bureau of Reclamation, which led to over 100 of the Authority's junior engineers receiving training with the Bureau for periods up to one year. In the later years of the Scheme, the Authority was able to play a similar role in training Army engineers, both from Britain and Australia.
Perhaps Hudson often gave the impression of being single-minded to the point of being fanatical about the Snowy Scheme. He developed a concept he called 'Usefulness to the Scheme' to serve as a general criterion for judging policy and management issues. Employees who had demonstrated special usefulness to the Scheme would be rewarded at the Annual Staff Review at Christmas by being granted multiple annual increments in salary, or even promotion to a higher classification. Conversely, the unsatisfactory performers would lose an increment or two, or be advised to look for another position. His 'Usefulness to the Scheme' criterion survived the occasional exceptions and became generally accepted by employees and others as a rule which, while appearing strict at times, was scrupulously fair and just.
I n it ia l stages
Hudson saw the need for the quickest possible action in getting this Scheme firmly committed before any reservations could arise on the political scene. These, in fact, had already been illustrated by the refusal of the then Opposition to participate in the Scheme's inauguration ceremony. An election shortly thereafter, in fact, meant that the Opposition which had publicly shown such reservations became the Government which was to see the Scheme through virtually to completion.
Having regard to these factors and to the critical shortage of electricity at that time, particularly in N.S.W., early emphasis was given to construction of the first project. The Guthega project was selected as the one section which could stand by itself and then fit into the ultimate development. This 60 000 kW development came into service by April 1955, i.e. less than six years after the establishment of the Authority. This demonstration of Hudson's ability, drive and enthusiasm for the Scheme was justly recognized by his being created a Knight Commander of the Order of the British Empire in The Queen's Birthday Honours in the same year.
Apart from the works directly comprising this first project (a concrete gravity dam 33.5 m high, a tunnel almost 4.8 km long, steel penstocks 975 m in length, together with the surface power station), achievement of this early generating capacity (using turbo-generators bought 'off the shelf' with conditions adapted to their particular characteristics) had necessitated significant progress being made with the construction of the headquarters at Cooma and works town ships at Jindabyne and Island Bend, and the commencement of construction of a major mountain road system to give access to the previously inaccessible sites, provision of initial accommodation and construction power supplies.
Construction of these large ancillary facilities had depended to a large extent on the establishment of a substantial direct labour work force which became a continuing feature of the Scheme and allowed contractors to commence real construction very quickly on the major works.
Despite this emphasis on the earliest possible visible evidence of construc tion activity, Hudson also recognized the need for the soundest possible basic investigation and research facilities if the Scheme was to be developed in the most economical manner to fit in with the States' thermal generating systems. One of the earliest actions was the establishment of engineering laboratories (known as Scientific Services) providing basic advice on hydraulic problems (including where necessary model studies), physical sciences (matters such as photo-elasticity, ultrasonic testing and chemical analyses), geology and soil conservation and investigation of materials required in the construction of the various works. These laboratories assisted greatly in ensuring that the Authority not only kept up to date with world-wide practice, but was also prepared to adapt and innovate as required.
As more information became available from the field and following inten sive office investigations the original proposals were modified. Whereas the original proposals envisaged two virtually separate developments with a total installed capacity of 2 820 000 kW in 16 power stations, the Scheme, as finally constructed, became one fully integrated development with a total installed capacity of 3 740 000 kW in seven power stations. This major change was able to be achieved with very little reduction in energy output. In addition to the seven power stations, one pumping station was included and one of the power stations provided also for pumped storage capacity (1 500 000 kW generating capacity, 750 000 kW pumping capacity).
The various interests of the Governments concerned and the rapidly increas ing population as a result of post-war immigration (and hence the rapidly developing industrial requirements for energy and other resources) emphasized the need for the closest possible liaison in deciding the ultimate development to be adopted. Despite this critical need, it was not until January 1959 that the States passed the necessary underpinning legislation which gave the Autho rity complete certainty as to its legality.
P u b l ic r e la tio n s
Public relations was an aspect of the Scheme in which Hudson gave a tre mendous lead to many other bodies concerned with spending public monies.
The Scheme came under political attack during its early years and the Autho rity also received some bad press publicity for alleged waste and ineptitude. Hudson met these criticisms in his typical forthright fashion by encouraging and assisting the people of Australia to see the Snowy Scheme for themselves and learn the truth. From modest beginnings, public relations became a highly organized and successful feature of Hudson's administration.
The public relations aspects of the Scheme, including literature, tours and accommodation for viewing, were without doubt more far-reaching than any similar scheme in Australia. Hudson also paid particular attention to discussion of the Scheme in Parliament and other forums and moved immediately to correct any interpretations or impressions which he felt were contrary to the facts or were damaging to the general concept. This particularly related to monitoring events in the Commonwealth Parliament and maintaining close relationships with the Ministers and Treasury officials most concerned with the Scheme. On one occasion during which record progress had been made in a financial year on many of the Scheme's contracts, it was necessary to seek additional funds or slow the contractors down. Accordingly, Hudson set otf for Canberra to seek to persuade the Government of the day to meet the extra payments to the contractors. He returned from Canberra and said to a col league: 'There you are, we secured this afternoon an additional £4i million against an original budget allocation of £24 million-our public relations program has paid for itself in a single afternoon. ' The decision to encourage the average citizen to visit the Scheme and make his own judgement started in the early days when the Guthega project was the main activity to be seen. Many became enthusiastic advocates and helped turn the tide of public opinion solidly behind the Authority. Frequent news releases to press and radio ensured that interest was maintained. It became accepted practice for any distinguished persons visiting Canberra to have included in the itinerary for that visit a few days inspecting the Snowy Scheme. Sir William Spooner, when Minister for the Scheme, used to refer to it as 'the brightest star in my crown'.
It is estimated that, with organized bus tours, car convoys and casual visitors, at the peak of the Authority's activity some 60 000 people were visiting the works each year.
C o n t r a c t system
Before World War II most engineering construction in Australia was carried out by direct labour using the State Department's own labour forces. The major works on the Snowy Scheme were among the first in Australia to be carried out by contract, as Hudson realized from his previous experience in private practice that this was the most efficient way to achieve his targets in time and cost.
He was instrumental in introducing and building the confidence of the authorities in the contracting method of construction and arranged that the dams and tunnels should be built by contractors with good experience in these fields.
Hudson believed that contractors would tender keener prices if contin gencies could be reduced to an absolute minimum; if they could be assured of continuing payments if progress went ahead of target and if they could see some reward for speeding up the works by a bonus system for earlier completion. Accordingly, he ensured that contracts were written whereby the Authority was a very active party to the contract, and problems as they arose were handled promptly.
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I n d u st r ia l relatio ns
Under Hudson's leadership the Snowy Scheme had an enviable industrial record; in fact, there were no major strikes during his commissionership. He always took the view that management had to be, in his own words, 'lily white'. He was a firm believer in the Australian worker, if treated properly. Invariably when a union problem was brought to his notice his starting point would be -there could be substance in the union's claim-and he sought and took advice from level-headed union leaders.
He instigated and made sure that his senior staff followed strict procedures with the trade union movement. This included regular monthly conferences with union representatives.
In addition, for the early years, formal industrial proceedings concerning contractors on the Scheme were conducted by the President of the N.S.W. Industrial Commission, Mr Justice Taylor. On the retirement from the Bench of Judge Taylor, Hudson saw the advantage, in the interests of continuing industrial harmony, in appointing Taylor as Independent Arbitrator on the Scheme, to whom all industrial disputes would be referred and whose judge ment thereon would be observed. This required agreement of all contractors on the Scheme and all unions representative of the workforce and, in partic ular, their agreement to abide by the judgements, which of course did not carry the force of law. It was a triumph particularly for Hudson and a tribute to the respect in which he was held by both unions and contractors that, not without considerable misgivings, they entered upon the scheme and supported it, even when decisions were unfavourable to them.
S afety
Hudson was determined to make working conditions on the Snowy Scheme amongst the safest in the world. His conviction was that this could only be achieved if safety was given attention by the project managers for the con tractors, i.e. safety started at the top. He established a Joint Safety Council with monthly meetings of which he was chairman and required the contractors' project managers to sit on the council with him. Under Hudson's guidance the council achieved a remarkable record. The men became safety conscious, and the Scheme's excellent safety record made it possible for contractors to secure lower insurance premiums.
The Joint Safety Council primarily at Hudson's instigation also operated a rehabilitation centre to expedite the recovery and return to work of injured employees. This centre established such a name in this field that it also came to be used by persons who had suffered injuries elsewhere.
Apart from subsidizing safety bonus schemes operated by its contractors, the Authority also introduced programmes for its own workers to encourage safety to the maximum possible extent. For instance, a safety award lottery was held quarterly with cash prizes being provided to wages personnel and their supervisors who had accident-free records.
Another major innovation by Hudson was the requirement that all the Authority's vehicles be fitted with seat belts and that wearing of these belts was compulsory for all employees. Despite an annual distance travel by the Authority's vehicles of the order of 9.65 Gm, no fatality was recorded as a result of a road accident for a number of years following the introduction of seat belts. The adoption of the compulsory wearing of seat belts in road vehicles has since been followed in a number of Australian States.
S o il c o n ser v a tio n
The Scheme had laid a heavy hand on the wilderness areas of the Snowy Mountains and none deplored this more than Hudson. He hated the despoli ation that construction caused, and the fact that it could silt the reservoirs and damage the earthworks. So, while the words 'environment' and 'ecology' tend to be regarded as of somewhat recent development, in the early 1950s Hudson's innovative interest in such matters was reflected in pioneering work being carried out on such diverse items as eels, trout, phasmatids (stick insects), cloud seeding and catchment management.
In these specialized fields the Authority ensured that close liaison was maintained with other interested bodies. On the soil conservation side, regular meetings were held with the State organization responsible for such work. To deal with the effect of the Scheme on the sport fishing potential of the area, a committee was established representing two States, the Commonwealth Scientific and Industrial Research Organization and local fishing interests.
C o m m u n ic a t io n s
Hudson had an acute sense of the need for proper and adequate communi cations. The inadequate telephone facilities was a continuing source of frus tration to him in the earlier days of the Scheme. Accordingly, he arranged to provide the Scheme with its own system and he won permission to inter connect this to the national network. The Snowy radio communications system was highly efficient and operated effectively over the mountains and through all weather conditions. In addition, Hudson had several airstrips constructed and acquired and made great use of a number of light aircraft in order to ensure there was rapid communication on a face-to-face basis between those in the field and senior people at head office. His attitude was 'Let's jump in a plane and go and settle the problem on the spot'. This had a tremendous morale effect on those working in isolated areas. To connect Cooma to the civil airline system, he was the driving force behind construction of an airport for the town.
C o n st r u c t io n t ec h n iq u es
In the previous sections of this memoir the emphasis has been largely on organization and management. In the technical field many new innovations and construction techniques, particularly in underground construction, were introduced by the Authority for the first time. Hudson had a high regard for American know-how. He also had a particular interest in pressure grouting and rock bolting, the latter being developed by the Authority to such a stage that by 1954 its use in underground power station works involved roof spans of nearly 23 m. The research work on rock bolting was eagerly sought overseas.
A special feature of the construction was the high speed driving of tunnels through hard rock which represented a large proportion of the work on the Scheme. World records for speed of advance were broken time and time again.
Research work on steel and associated welding, primarily for pipe lines, was in addition given particular attention in the Snowy laboratories. Hudson also realized that wider resources were necessary and became a great advocate of the Australian Welding Research Association of which he was the first Chairman in 1965.
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S n o w y perio d c o n c l u sio n s
It was typical that, for a man of such natural reserve, Hudson disciplined himself to become an accomplished public speaker on the technical, economic and social benefits of the Snowy Mountains Scheme. It was a subject close to his heart. He spent many hours giving speeches to groups about the Snowy Scheme, its effects and potential effects on Australia and the South East Asian region. One of his favourite expressions was that 'the Scheme was like a factory which made motor cars cheaper than anybody else' (here he was referring to the peak load electricity which it generated) and 'it gave away trucks free'. The latter reference was to the water being sent westward to irrigate addi tional areas in the Murray and Murrumbidgee valleys-the water was a com plete bonus. Hudson saw this as probably the greater of the two benefits which the Scheme would have in the long term. He was firmly of the view that Aus tralia could produce foodstuffs for the rapidly increasing populations in the South East Asian region generally. He saw, in fact, Australia being a food bowl for this area and saw the Scheme's contribution through its irrigation water as being highly significant in this respect. None of the many important personages, who visited the Scheme and experienced one of Hudson's public relations talks on the Scheme before they set out on tours of inspection, could have failed to have been captivated by his eloquence and enthusiasm for the project.
The following extract illustrates his interest in his employees: in the intro duction to the S.M .A. Magazine in December 1951 he wrote:
'I have always maintained that notwithstanding anything that may be said by those who barrack for us or by those who damn us, we shall ulti mately be judged on one thing and one thing , namely on our achieve ment. We may talk of our plans, of what we shall do this year-or next year-or in the next ten years. Australians are so used to hearing of plans and programmes for great developments like ours that they are liable to be sceptical. As a race they are hard-headed with a practical outlook. What they look for-in fact what they have a right to demand-are "results".
'On reaching the close of 1951, let us take stock. What have we achieved during the past twelve months ? Some things have gone wrong, we have made some mistakes, but by and large I am indeed proud of what the staff and men of S.M.A. have to show. For instance, twelve months ago the Guthega project was no more than a few lines on a drawing. Today men from the other side of the world are at work with their machines blasting the granite to make way for structures which will force the falling waters of the hitherto untamed Upper Snowy to give up their power for the use of mankind. This stage was reached only by hard work in the office and in the field-by S.M.A. men with slide rules and log tables, by geologists and surveyors, by diamond drillers, and by tradesmen and all other grades of workers, not forgetting the bulldozer drivers and other road builders working in the rain and snow on the steep mountainsides -thrusting aside trees and rock to give access to the Munyang and the Guthega and so pave the way for the tunnellers and dam builders to commence their jobs.
'What has been done on the Upper Snowy is now under way on the approaches to the precipitous gorges of the Upper Tumut. Here the Authority's men are up against an even tougher proposition-one which calls for determination and guts. . . .' The economic soundness of the Scheme as finally decided was amply justi fied by the approval of the International Bank for Reconstruction and De velopment (World Bank) to grant a loan of ^lOOM Aust. to the Commonwealth of Australia for financing the Murray Project of the Scheme. A comprehensive examination of the feasibility and economics of the Scheme which preceded the loan covered both the ability of the project to pay for itself as well as its part in assisting the overall development of the country.
With the installed capacity in the power stations of 3 740 000 kW the average annual output of electricity is now 5200 million kWh. The supply of water for irrigation has been increased by 80%, the Snowy Scheme diverting an annual average of 1130 million m3 which with the associated storages at the outlets of the scheme provides additional regulation to give a total of 2.5 km3 annually.
In a way, one might look on the Snowy as the coming of age of engineering in Australia. It was a scheme which captured the imagination of all Austra lians-in a sense it was the point of national maturity. The Scheme showed that under good leadership Australians could, themselves, tackle the most major projects. Many things had been done before but none as big, none with all the post-war problems of resources of both men and materials, and certainly none within the pre-estimated cost and time. Hudson was the man who made all these things happen. In addition, he laid the basis for an international engineering consultancy group that has prospered, but probably even more, provided training, experience and confidence to many hundreds of his employees to Australia's benefit.
R etir em en t
The usual retiring age for senior men of Hudson's standing in the Austra lian Government's employment is 65. It was a tribute to his high standing in Government and the Opposition circles that the Commonwealth Parlia ment, on two separate occasions, passed legislation extending his term in office by a total of six years. He retired in 1967 at the age of 71 years, to live in Canberra.
Retirement from the Scheme opened up other avenues of endeavour. He was elected to the board of a large organization making and distributing an internationally known brand of earth-moving and mechanical equipment. He continued his association with the Australian Welding Research Association and took up active association and chairmanship of the Road Safety Council of N.S.W. and presidency of the National Safety Council of Australia. Both these followed his original activity in installing seat belts in all Authority vehicles in the 1950s. Hudson also entered the arbitration field and arbitrated on several important engineering-oriented contract disputes in his retirement, as well as acting as a consultant in many fields.
R ecreations
Hudson's main recreation was bushwalking, which became his greatest interest outside work when he moved to Cooma. In New Zealand and later in Sydney, when he lived near the harbour, he was extremely interested in yachting. In Sydney he owned a 24 foot yacht Roxane. He also was keen on astronomy and pursued this hobby whilst working on the Nepean Dam. Sir William had a particular interest in the Geehi Club, a group of bushwalking enthusiasts made up primarily of Snowy people. Many still treasure the memory of the 'Chief', complete with leggings and walking stick, marching down Hannels Spur from Mt Kosciusko to Geehi, with scores of others trying to keep pace with him on that 1830 m descent. Hudson had looked forward to pursuing his astronomy interests in his retirement, but failing eyesight precluded this.
Biographical Memoirs
C haracter
For all the acclaim and honours he received Hudson, a great engineer and conservationist, outstanding administrator, a man of great strength of character and tremendous vision, remained a man of modesty and simplicity. He was surprisingly quiet, shy and reserved, tough, not particularly tolerant and with a quick temper, but an honest and fair person and justly proud of himself and his achievements.
He did, however, have a great deal of reserve, particularly when in the presence of politicians. It almost seemed he would travel to Canberra only when commanded by the Minister in charge of the Scheme or the Prime Minister. It is said that he was once described as the Lion of Cooma and the Lamb of Canberra. Hudson also believed in going full bore, to use his own phrase, for what he wanted. Colleagues would often say to him: 'Don't use up all your points on the first round, save some for the next round.' Hudson's view, however, was to put all the cards on the table and go to it, if that is what you want. Usually he was successful. A senior colleague once said of him that his tactic was to plough his lonely straight furrow while others politicked about in zigzag courses, often to find that Hudson had achieved his objective while they were still negotiating in fancy manoeuvres.
A simple true story epitomizes how Snowy people felt about Sir William Hudson. One day a small boy, the son of a Snowy engineer, was walking to school. Sir William, passing in his car, offered him a lift. The boy, now an engineer himself, employed by the Snowy Mountains Engineering Corporation, and with his own family, gazed at the great man in awe and wonder. When he got home he told his mother of the experience and concluded-'Sir William Hudson, he's next to God, isn't he ?'
A story told about him concerned a conference about mid-Sunday afternoon at which it was finally decided what tactics would be employed on a certain major problem. One of those present asked Hudson if he wanted to finish the operation that afternoon. Hudson replied: 'No, let's not spoil the whole weekend, leave it until Monday.'
As another example of his interest in the 'hard core' of his employees, Hudson instituted an 'Old Hands' gathering. These were for people who joined the Scheme in the first 12 months, and the gatherings were held in various parts of the Scheme. Hudson always attended and joined in the associated revelries, at one of which he was invested aborigine style wT ith a gorget and given the name of King Billy. Although less formally given, but nevertheless with the same feeling, Hudson became known as Snowy Bill, the Old Man or just Bill.
Like all who would manage a large project efficiently, Hudson appeared to become isolated, remote and lonely. His whole life and all his time were devoted to the Scheme. He was fond of two quotations. The one-
The man who once so wisely said 'Be sure you're right, then go ahead' Might well have added this to wit-'Be sure you're wrong before you quit' he had in his home, at the Water Board and also in his Snowy office.
His other was-'Rules should be one's servant, Not one's master.' It is significant that he wished to be buried at Cooma near the Scheme he made come true. Many hundreds attended the simple service; it was a day when the town of Cooma came to a halt to honour a great man; when memories were relived by people who came from near and far and talked with other friends long after the actual event. It was mentioned many times: 'It was just as the Old Man would have wanted it-he couldn't have organized it better himself.'
A home for aged persons will be built in Cooma and named the 'Sir William Hudson Memorial Home' as a tangible community form of remembrance to a man who did so much for Australia and the Cooma district in particular.
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